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0 Electronic schedule display apparatus. 



0 An eiectronic schedule display apparatus char- ' 
acterized by comprising a key input section, (17) for , 
inputting schedule data, the schedule data input by : 
the key input section (17) consisting ; of day data , 
corresponding to date data, start time data, end time: ■ 
data, and content data of a scheduled event, a - 
schedule data storage section (13) for storing the - • 
schedule data input by the key input section (17). a 
matrix display device (2) consisting of a large num- ' 
ber Of optical matrix display elements arranged to 
correspond to a matrix table of days and times, one 
r-opttcal matrix display ejemeht of the matrix display 
^device (2) corresponding, to several minutes, and 
^one hour being constituted by 1t»e display elements 
CO smaller in number than 60. and a schedule time 
Ifldisplay control section (11-15) for driving the display 
frjelements of the large number of optical matrix dis- 
^play elements of the matrix display device (2) be- 
^tween one corresponding to the start time data of 
O the schedule data stored in the sch dul data stor- 
j^age section (13) and one corresponding to the end 
l^time data of the schedule data. 
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Electronic schedul display apparatus 



This Invention relates to an electronic schedule 
display apparatus which * can electronically 
read/write schedule data, such as date, time, plans 
and the like. 

Conventionally, an electronic schedule display , 
apparatus- has been known in the art which stores - . 
schedule data, comprised of alarm time data and 
its coaesponding message in a memory,, and when 
the alarm time is reached, displays tfie con^spond-: 
ing message. ' 

For exampi.e. U.S. Patent No.. 4,276,541 dis- 
closes an: electronic schedule display apparatus 
which.' when an alarm time is reached, displays its. - 
corresponding message. ' : 

In a schedule display apparatus of this. type. - 
schedule data is not displayed until the alarm.time , 
is reached, resulting in inconvenience. Of course,- 
although stored schedule data can be displayed 
upon- operation of switches, it must be sequentially . 
read out and displayed by those operating switch- 
es," resulting in a cumbe::some operation. 

As described in U.S. Patent No. 4^74.146,, a 
specific day is displayed on a calender display to 
indicate that some event is scheduled on that spe- 
cific day. However, since only the 
pre'Sence/absence of the scheduled event is dis- 
played, the schedule time cannot be confinmed. As 
a result an alarm time and a schedule content 
must be displayed by operating- svntches.' The 
technique for displaying only the presence/absence 
of a scheduled event is also disclosied in U.S. 
Patent Application Serial No. 868,301 (May 27, 
1988) by the applicant of the present invention. 

For a scheduled event (such as for a meeting), 
not only its starting time but also its ending time 
are often predetermined. With an apparatus which 
simply displays the presence of a scheduled event 
or displays it at an alarm time, however, a time 
interval from the start to the end of a particular - 
scheduled event cannot be shown. 

The present invention has been made in con- 
sideration of the above situation and has as its 
object to provide an electronic schedule display 
apparatiis which can simultaiiepusly disptrr - 
schedule times for a week and time intervals'- -n 
starting to ending times of displayed events ca? oe 
quickly known. 

In order to achieve the aboye object, there is 
provided ah electronic schedule display apparatus 
characterized by: 

key input means for iriputting schedule data, tne - 
schedule -data input by said key input means c-on- 
sisting of day data corresponding to date data, start 
time data, end time data, and content data of a - 



scheduled event.. • 

schedule data storage means for storing the - 
schedule data input by said key input means. : 

a matrix display device including a large number of 
optical matrix display elements arranged to cor- 
respond to a matrix table of days and times.- one 
optical matiix display element of said rnatrix dis- 
10 play device corresponding to several minutes. -and 
one hour being constituted by the display elements 
smaller in number than, 60, and 

schedule time display control means fbr-driving the 
75 display elements of the. large number of optical 
matrix display elements of said matiix display de- 
vice between one corresponding to the start time 
data, of the schedule data stored , in said schedule 
data storage means and, one corresponding to the 
20 end time data of the schedule data. 

According to^ the electronic schedule display 
apparatus with the above arrangement of the 
present invention, since the starting times and the 
ending times of scheduled events for a week can 
25 be simultaneously displayed, the presence/absence 
of a scheduled event, scheduled time and free time 

- i can be immediately known, and when new - 

- schedule data is input, free time can be imme- 
- - diately shown, resulting in convenience. 

30 ' ^ This invention can be more fully understood 
1- from the following detailed description when taken 
- in conjunction witin the accompanying drawings, in 
^ ^ich: - . , - 

Rg. 1 is a plan view of an electronic wrist- 
35' watch incorporating an electronic schedule display 
apparatus of the present invention: * 

Fig. 2 is a representation showing the con- 
: : figuration of a display section of the electronic 
-wristwatch shown in Rg. I; 
40 Rg. 3 is a circuit diagram of the electi-onic 

. wristwatch shown in Rg. 1; 

Rg. 4 illustrates a memory region of a RAM 
shown in Rg. 3; * ' 

Rg. 5A is a general flow chairt ne circuit 
45 shown in Rg. 3; .1. 

Rg. 5B is a detailed fibvv showing 
display processing of the flow chart c * 5A; 

Rg. 6 is a flow chart show*- itch pro- 
cessing shown in Rg. 5A; . 
50 Rg. 7 is a detailed flow c^ -^nd time 

• setting processing shown in the flov. . A Rg. 6; 
Rg. 8 is an" illustration showir. nange in 
display states upon operation of swix: 
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Rg. 9 is a plan view of an electronic wrist- 
watch incorporating an electronic schedule display 
apparatus according to another embodinnent of the 
present invention; 

Fig. 10 is a circuit diagram of the electronic 5 
wristwatch shown in Rg. 9; 

Rg. II illustrates a memory region of a RAM- 
shown in Rg, 10; 

Rgs. 12 and 13 are illustrations showing a 
change in display states upon operation of switch- to 
es; ' 

Rg. 14 is a general flow chart of the circuit ■ 
shown in Rg. 10; and : - 

Rgs. 15 and -16 are detailed flow charts of ' 
switch processing shown in Rg; 14. * ts 

Rg. I illustrates an electronic wristwatch incor- 
porating an electronic schedule display apparatus 
of the present invention. In Fig. I, reference nu- - 
meral I denotes a display unit comprising a liquid- -' 
crystal display device.' Section has a matrix of - 20 
lectrodes (riot shown). • ' ■ 

When a user moves his finger oh section KI, as -^^ - 
if writing a character, the isiectrddes touched by his'"- ' 
finger generate contact capacitance components. 
These capacitance cornponents are ' detected, 25 
thereby inputting the fihger-wntten character/ The - 
apparatus of this embodiment comprises a char-^' -"' 



acter r cognition devic for recognizing a character 
pattern written on the touch electrodes as an input 
character. Such a character recognition device is 
disclosed in GB Patent Application No. 8,333,417 - 
(December 15; 1983). DE Patent- Application No. 
3.347,192.4 (December 27. 1983). •R=t Patent Ap- . 
plication No. 8.320,792 (December 26,' 1983). and 
CH Patent Disclosure No. CH655634G (May 15. 
1986) by the same applicant of the present inven- 
tion. Four touch electrodes Tl to T4 are arranged- 
on the lower portion of the upper surface of protec- 
tion glass 2 in line at equal intervals. Touch elec- 
trodes Tl* to T4 serve as schedule time input 
switches, as will be described in detail. When a. 
finger is slid from touch electrode TI toward, touch 
electrode T4 or. vise versa, a schedule time cor-, 
responding to the moving direction and the moving 
amount can be input. Push-button type mode 
switch? Si: and cursor moving, switch 32 are ar- 
ranged- at one side portion of a timepiece casing. 
Each time' switch SI is depressed, a value of mode 
counter M (to t>e descrit^ed later) cyclically 

changes to be M- - 0, i, 2. 3. 0 as shown in the 

• table beldw/ Different input , means is operated in 
accordance with each different mode determined 
by the valtie of M. * 





, .'.-lode. Coatea t 




. InpUo , (neans - ^ ., 




tvormal state 




Input ,not allowed.,: 


I . 


Date, start time 


input ; 


.Input by character . ; . 
recognition , . ; , 


2 


End time input 


. ■ ■ 
Input in .units of 15 min 
using "+",= . 


.3 


Message input 


Input by character 
recogriition 



More specifically, "M = 0" sets a normal 
mode, in which any input is inhibited except for 
time setting. Note that the time setting operation is 
known to those skilled in the art. and its drawing 
and description are. omitted. "M = r sets a - 
schedule date and start time input mode., in which 
a finger-written character by mearts of character 
input section Kl is recognized, and- inputting of the 
recognized character is allowed. "M = 2" sets a - 
schedule end time input mode. In this mode, when 
a finger is moved along touch electrodes Tl to T4 



45 



50 



55 



while touching them, time changes' in the " + " or 
" direction in accordance with the moving direction 
to update the schedule start time, thus allowing 
inputting of the schedule end time. "M = 4" sets a* 
comment data input mode. In this mode, a char- 
acter is input by means of character input section 
KI. Cursor moving switch S2 is used in the above- 
mentioned modes I, 2, and 3 to sequentially select 
a s t digit by moving a cursor digit by digit and to . 
set input character data to correspond with th 
select d digit as shown in th table below. 
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■Table 



\cLS' 0* ! 1 ; 2 3 

M • ! ; 


4 


5 


1 Ten ' s 
months 


One's i Ten's One's ! Ten's 
months ■ days days hoars 


One * s 
hoars 


2 • End — 
t i ' ' 




.3 . Message 

• ^ 1st 2nd 3rd - * . . • . , • 
digit . digit digit 


• • • 



More specifically, in the schedule start date and 
time input mode (M = I), when switch S2 Is op- 
erated to set cursor pointer CS (to* be described 
later) to be 0. ten's month data is specified. When 
switch S2 is further operated to set cursor counter 
CLS to be I,- setting of one's month data is allowed. 
Similarly, setting of date and time iis allowed upon 
operation of switch •S2. AA^eri'M = 2 *and M = 3. 
setting of end time and message data is allowed. 

' Next the configuration of display section I will 
be described with reference to Fig. 2. Main matrix 
display section 101 is arranged on the lower side 
region of display section 1, and sub matrix display • 
section 102 is arranged on the upper side region 
thereof. Section 10! digitally displays a normal time, 
and also' displays comment data on schedule data 
in Japanese or Roman characters. On sub matrix 
display section 102, day letters {each is one Roman 
character) con-esponding to seven days of a week ' 
are printed along the vertical direction, and times 
from 8:00 to 19:00 "are printed in units of hours 
along the horizontal direction. Ruled lines conre- 
spending to the seven day letters and times from 
8:00 to 19.-00 are printed, and 2 " 4 matrix liquid- 
crystal display elements DE are arranged in a 
rectangular region defined by the ruled lines. 

Rg. -3 is a circuit diagram of the electronic 
wristwatch described above. Control section 11 
stores a microprogram for controlling the overall 
operation of the electronic wristwatch, and parallel- 
outputs microinstructions AD, DA, OP, and NA. 
Microinstruction AD is supplied to ROM (Read-Only 
Memory) 12 and RAM (Random-Access Memory) 13 
as address data. Microinstruction DA is supplied to 
operation section 14 as data. Microinstruction OP is 
supplied to operation decoder 15, which outputs 
control signals CSK CS2, RW, X Y, Z. and the like, 
in response, thereto. Microinstruction NA is sup- 
plied to address section 16, which outputs address 



20 



25 



30 



35 



40 



45 



50 



55 



data for reading out microinstructions AD. DA, OP, 
and NA necessary for the next processing- from 
signals d and c (to be described later) in response 
thereto, and supplies them to control section II. 

' ROM 12 stores standard character pattem data 
corresponding to Roman characters, which is com- 
pared with a character pkttem ' input from input 
section 17 to recognize an input character! Note 
that ROM 12 is subjected to data readout operation 
in response to control signal CSl. * 

RAM 13 has various registers and is used dur- 
ing various processing operations (e.g., timepiece 
processing, character recogriition processing. and 
the like) by operation section 14. RAM 13 is sub- 
jected to data read/write operation under the con- 
trol of control signals CS2 and R/W. 

• Operation section 14 receives input data "from 
input section 2, and executes operation processing 
under the control of contiDl signal X. The resultant 
data from section 14 is supplied to input section 17; 
display section I, and RAM 13. When section 14 
executes a judging operation, it generates signal d 
indicating the presence/absence of an operation 
result and signal c indicating the presence/absence 
of a carry to address section 16. ' 

Of control signals X Y, and Z from operation 
decoder 15, signal X is supplied to operation sec- 
tion 14 as an. operation instmction, signal Y is 
supplied to display section 1 as a display instruc- 
tion, and signal Z is supplied to input section 17 as 
an input instruction. ' ' . ' ' 

A reference clock " from ' oscillatoi*" 18 is 
frequency-divided by frequency divider 19 to obtain 
a I6-Hz clock, which is input to address section 16. 
Address section 16 interrupts every 1/16 to of a 
second and executes timepiece processing in ac- 
cordance witii tiie M6-Hz dock, in this 'manner, 
various operations are xecuted in response to the 
nnicrbinstructioris stored in the ROM in a' known 
manner, as disclosed in U.S. Patent No. 4.274,146. 
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The major configuration of the memory region 
of RAM 13 will be' described with reference to Fig. 
4. RAM 13 has a data memory region which can be 
accessed by a user and stores time -data, system 
control data, and the like. More specifically. RAM 13 5 
has time register TR for counting and storing a 
current time and date and data memory D. Sched- 
ule data is stored in each line of data memory 
Schedule data consists of schedule time data (the 
start time and the end time) and comment data - to 
indicating the content of a scheduled event. In 
correspondence with the respective lines, start time' 
data of schedule data is stored in area Sn (n = 0, 
I. 2...; n means the same in the following descrip- 
tion unless otherwise indicated), end time data is .75 
stored in area En, and comment data is stored in . 
area Cn. Area Ln is provided to each line of data - 
memory, p. and stores a start f|ag Indicating wheth- , 
er or not the start time is set in the line. The - 
schedule, data stored in data memory . D is edited 20 
after new registration, updating, or additional reg-r .^, 
istration, and is sorted and stored in the order of 
date. Such a technique for sorting data in the order... . 
of date is disclosed in U.S. Patent Application ..^ 
Serial , No. 868,301 by the .applicant of the present .,r 2S 
invention. In addition,. RAM 13 is provided with 
touch registers t2 and t3 for storing touch flags. ,, 
indicating the presence/absence of a touch opera- 
tion to correspond to mode counter M. cursor- 
pointer CS, and touch electrodes T2 and T3. - 30 

The operation of the electronic wristwatch will ^ 
now t>e described with reference to Figs. 5 to 8. 
Rrst, the overall operation of the electronic wrist- - 
watch will .be described, schematically with refer- 
ence to the general flow chart of Fig. 5A. The flow . 35 
of Rg. 5A is executed each time a ,l6-H2 clock is 
generated from frequency divider 19, i.e., every I/I6 
seconds. When the I6-H2 timepiece timing is 
reached, timepiece processing is executed in step 
Al. More specifically. l/l6-sec data is addied to the 40 
timepiece data stored in time register. TB in RAM 
13 to update a current time, , and is transferred to 
RAM 13 to be stored therein as new. current time 
data. After the timepiece processing, the flow ad- 
vances to step A2. If it is detected in step A2 that 45 
any switch (including touch electrodes) is operated, 
switch processing conesponding to the . operated 
switch is designated and executed. - In step A3, 
display processing associated with ^the timepiece 
processing or switch processirig is.executed. so 

Fig. 6 . is a detailed flow chart , of the switch 
processing in. step A2 of Fig. 5A. In this flow, it is 
checked in step A2-! if mode switch SI is op rated. 
Mode switch SI updates the value of mode counter 
M by +1 each time it is operated. If YES in step 55 
A2-I. cursor point CS is cleared in step A2-2. 
Therefore, each time mode switch SI is operated, 
since the value of cursor pointer CS is cleared. 



Therefore, the 0th digit position is always selected 
when a new mode is selected. Then, it is checked 
whether value M of mode switch SI is 0 (step A2- 
3), I (step A2-4), or 2 (step A2-5). Assuming that 
mode switch SI is operated in the "M = 3" mode, 
this is detected in step A2-5. and the flow ad- 
vances to step A2-6 to clear the value of mode 
counter M to "0". More specifically, when mode 
switch SI is depressed once in the "M = 3'' mode, 
the mode is returned to M = 0; If cursor moving 
switch S2 is operated in the "M = 0" mode, i.e., in 
the normal mode, this is detected in step A2-II. The 
flow then advances to step A2-12 to check if the 
"M = 1" mode is selected, and then to step A2-I3 to 
check if the "M = 3" mode is selected. However, 
since the "MsQ" mode is selected, the operation 
of cursor moving switch S2 is made invalid. As- 
surning that a finger touches touch electrodes Tl to 
T4 to, effect a touch input, this is detected in step 
A2-I6, and the flow advances to step A2-I7 to check: 
if the "M=2" mode is selected. Since the "M=0" 
mode is now selected, the touch input from touch 
electrodes Tl to T4 is made invalid. Assuming that 
a finger touches the touch, electrodes of character 
input section Kl. the flow advances from step A2-I6 
to step A2-I9 to - chepk if the ''M = r mode is 
selected and then to step A2-20 to check if the 
"M = 3" rnode is selected. However, since the 
"M.= 0*' mode is now selected, the touch input from 
the touch electrodes ' Of character input section KI is 
invalid. Therefore, in the "M = 0" normal mode, any 
input is inhibited. The display state in the nomnal 
mode is as shown in Rg. 8A. More specifically, 
date data (6-10). day data (SUN), and time data (9 
35' 41" AM) of the time data are digitally displayed 
on main nnatrix display sectiori 101 of display sec- 
tion.!. On .sub matrix display section 102, , a bar 
display having a length corresponding to a durmion 
from the start time to the end , time of preset - 
schedule data is illuminated in the area corre- 
sponding to the day and time of the schedule data. 
Thus, for example, it can be. quickly understood 
that a schedule time on Monday is from 10:00 to 
11:15. - 

The display processing as above is executed 
in step A3 in Rg. 5A. Rg. 5B shows display step . 
A3 in detail. 

It is first checked in step A3-0 if M = 0. If NO 
in step A3-0, discrimination of other modes and . 
display processing are performed in step A3-I. If 
YES in step A3-0, i.e., if M = 0. the current content 
of time register TR in RAM 13 is sent to a display 
buffer .(not shown) of display section 1 and the 
curr nt time is displayed. In addition, in step A3-3, 
schedule data is read out: The readout schedule 
data is assigned to each day of the week in step 
A3-4, and is converted to data for driving all the' 
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display elem nts corresponding to the duration 
from the start time to the end time for each - 
scheduled event The data is supplied to the dis- 
play buffer and tiie schedule data is bar*displayed. 

In the normal mode, when rhode switch SI is 
depressed once, the flow advances from step A2-3 
to A2-i0, and mode conversion is performed by 
incrementing the value of mode counter M by +1. 
As a result, the value of mode counter M is "I". i.e.. 
tiie start time data input mode is set When the 
mode is switched, since the content of cursor 
pointer CS is "0". the 0th digit position is initially 
selected. Therefore, when ten's month data is input 
while touching the touch electrodes of character 
input section Kl wrtii a finger, the flow advances 
from step A2-I9 to step A2-2t and the input char- 
acter pattern is compared with tiie staridard char- 
acter pattern stored in ROM 12, so 'tiiat tiie recog- 
nized input character is stored at a digit position in 
data memory D corresponding to the cursor posi- 
tion. After the ten's month data is set, cursor mov- 
ing switch S2 is operated once. Then, tiie flow 
advances from step A2-II to A2-12. Since tiie "M = I" ' 
mode is now selected, start flag "i" is set in area L 
in step A2-i4. More, specifically, tiie fact that switch 
S2 is operated' in the "1^=1" mode to select tiie 
digit position mearis tiiat at least tiie ten's month 
data is preset Therefore, the start flag is set ujDon 
operation of switch S2. . Next, the flow advances to 
step A2-I5, and thie value of cursor point CS is 
incremented by +1.* In this case, the value' of 
cursor pointer CS is *r. When one's morith data is 
input in this case; the input data is recognized and 
is stored at the, corresponding digit position In data 
memory D. When the start time data is input from 
the ten's month digrt to one's minute digit in this 
manner, the schedule start data is stored In area 
Sn of data memory D. Rg. 8B shows the display 
state of start time data setting. On main matrix" 
display section 101. cunrentiy hand-written start time 
idata "6-15 10:30" is digitally displayed, and a sym- 
bol display TIME?" indicating the start time data 
input mode is also displayed. In addition, the final 
digit selection i30sitiori (one's rninute digit) is 
flashed to display cursor. On sub matrix display 
section 102, dot display segment^ of display ele- 
ments DE corresponding to the set start time are 
flashed., More specif ically. display elements DE are 
constituted by 2 rows ' 4 columns dot display 
segments for one hour, as shown in Rg. 2. and one 
column indicates 15 minutes. Thus, the start time is 
flasii-displayed using the upper and lower rows of 
dots corresponding to the tim . In the start time 
data input mode, when mode switch SI is de- 
pressed once, the flow advarices from step A2-4 to 
step A2-8 to checl< if start flag T is set in area L 



Since tiie start time data is set th start flag in 
area L is "I". Therefore, tiie flow advances to step 
A2-9 when tiie start time data input mode is 
switched to the end time data input mode. In step 

5 A2-9, tfie start time data in area S is transferred to 
the corresporiding. area E, and is used as end time 
data In addition, start flag in area L is cleared. 
Thereafter, the value of mode counter M is incre- 
mented in step A2-10 to set tiie end time data input 

10 mode (M = 2). Rg. 8C shows the display state ' 
when the start time data input mode is switched to 
the end time data input mode. On display section 
101, start time data "6-15 10:30" is displayed and 
"10:30" is also displayed as the end time. In this 

75 case, the entire end time is flashed, and symbol 
"END-TIME" indicating ttie end time data inpiit 
mode is displayed on display section 101. in tiiis 
state, a finger is moved in a direction from touch 
electrode Tl to touch electrode T4 (" + " direction) 

20 or vice versa ("-" direction) while touching them. In 
step A2-16. tiie touch input of electrodes Tl to T4 is 
detected, and the flow then advances from step 
A2-I7 to step A2-I8. tfius executing end time setting 
processing. 

25 Rg. 7 is a detailed flow chart of tiie end time ' 
setiirig processing in step A2-I8 of Rg. '6. The' 
presence/absence of the touch input is checiced iri 
step A2-a. Assuming that a finger touches touch 
eiecti'ode T2 in operation from electrode Ti to elec- ' 

30 trode T4 or vice versa, tiie flow advances to step 
A2^3. In step A2-b. it is checked if tiie content of 
touch register t3 is "1", i.e., if touch elect-ode T3 
was touched first If the content of touch register tS 
is "0" (touch electrode T3 is not yet touched), tiie 

35 flow advances to step A2-c. and flag "1" indicating 
the presence of touch input is set in touch reigistBr 
t2. However, if tiie touched electrode is hot T2 in 
step A2-a, tiie presence/absence of the touch input 
on electrode T3 is checked in step A2-t If it is 

40 detected that touch eiecti'ode T3 is touched, it is 
checked in step A2-g if the content of toucii regis- 
ter t2 is "I". If electrode T2 was touched before 
electrode T3,' i.e., if a finger is moved from eiec- 
ti'ode T2 to T3 (" + " direction). "I" is set in register 

45 t2 in step A2-c descritjed above. As a result iii 
steps A2-f and, A2-g. it can' be detected that a 
finger is moved in the " direction fi-om eiecfrode 
T2 to eiecti'ode . T3: In this ms? '^» when finger 
movement from electrode T2 ! * strode T3 is 

50 detected, the flow advances to c * .2-h,. and the 
end time data in area E is updatec by +li5 min- 
utes. Next the content of touch register t2 is 
cleared. If it is d tected in step A2-i that a touch 
input of electrode T3 is present and if it is also 

55 detected' that the content of register t2 is "0" and 
electrode T2 is not touched iDefore electi-ode T3, 
i.e.. if movement from electrode T2 to electrode T3 
is not detected, the flow advances to step A2-j. 
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Then. T indicating that e) ctrode T3 is touched is 
set in register t3. On the other hand, if it is de- 
tected in step A2-a that electrode. T2 is touched 
and it is detected in step A2-b that "1" is set in 
register t3, this means a finger is moved from 5 
electrode T3 tc electrode 12. For this reason,, in 
steps A2-a and A2-b, it can be detected that the,- 
finger is moved from electrode T3 to electrode T2. 
In this manner, when finger movement from elec-, 
trode T3 to electrode T2 is detected, the flow io 
advances to step A2-d, and the end time data in 
area E is decremented by -15 minutes. In step A2* 
e. the content of register t3 is cleared. In this 
manner, in the end time setting processing, the. 
transferred start time data is .incremented or de- is 
cremented by 15 minutes in accordance with mover .: 
ment of a finger from electrode Tl to electrode T4. , 
or vice versa to set the end time data. In accor- 
dance with the set end time data, flashing display T , 
of display, elements DE (indicating schedule time . . 20 
subjected to a setting operation) is prolonged or,^.. 
shortened. Fig. 8D shows a display state wherein , 
touch electrodes are touched five times in the . 
direction from electrode TI to electrode T4 from the.. 
state shown in-Rg. SC.. In .this case, the end time 25 
data is updated from; !IO:30" to "11:45".. and the^^ 
flashing display is prolonged accordingly to display. , 
a bar conresponding to the duration from the - . 
schedule start time to the end time. In this case.^ 
only the lower row of dot display segments is used 30,. 
for display other than display of tiie start time. If . ^ 
end time data is erroneously set to be "12:00" , 
instead of "11:45". touch electrodes Tl to T4 can be 
touched once from electrode T4 to TI to decrement 
the end time data by -15 minutes, thus aiipwing 35 
easy correction. ) 

Referring again to the flow chart In Fig. 6. the 
"M = 3" mode will be described below. In order to 
input comment data, switch SI is depressed once 
in the end time data input mode. The flow ad- 40 
vances from step A2-5 to A2-7. After registers t2 , 
and t3 are cleared, tiie value of counter, M is 
incremented by + 1 to be ,M = 3 to set the com- 
ment data input nnode. In the comment data input , 
mode, since the value of .cursor pointer CS is. 45, 
initially set to be."0", when a character at the first . 
digit position is finger-written on character input 
section Kj» it is recognized in step A2-21. and is - 
stored at,a,digit position corresponding to the cur- 
sor position as first digit data. Then, switch S2 is so 
operated to increment the value of cursor pointer 
CS by +1. and the next character is input In this . 
manner, sine the sequentially input characters are. 
stored in comm nt storage region Co of data mem- 
ory D, comment, data is automatically set to cor- 55 
r spend to start and end times. Rg. BE iUusti-ates 
this display state, and the input comment data is 
display d on . display section 101. When mode 



switch SI. is operated once from the comment data 
input mode, since the content of mode counter M 
is cleared, tiie display state is returned to that 
shown in Rg. 8A. 

In this imanner. according to this embbdimerit; 
a matrix display section, in which dates ,.and ti.mes . 
are plotted along its vertical and horizontal direc- 
tions, respectively, is provided, and date data, start 
time data, and end time data of prestored schedule 
data are read out to be displayed in a correspond- 
ing display area of the matrix' display section iii an 
analog manner. . Therefore, for example, schedule 
times for a week. can be displayed on a* single 
screen, and a duration fronn the schedule start time 
to the. end time of each scheduled event, for that 
week can be, visually .and quickly confirmed. . 

. Another embodiment of the present Invention 
will be described hereinafter with reference to Rgs. 
9X0 \6y , ^ ... 

Rg.9 is . a plan view of ah electronic wristwatch 
of this embodiment. Referring to Rg. 9. timepiece 
casing 100 comprises display section 200 (e.g.. a 
liquid-crystal . display device) for various displays., 
key switches SII to 814; and ten-key switch group 
103. Display section ,200 is a display device ca- 
pable of displaying alphabetical characters, numer- 
als, symbols, and Yhe like in units of dots (e.g.. 16 » 
48 dots). As a matter of course, display section 200 
can perform matrix display of days and times, as in 
sub matrix display, section 102 shown in Rg. 2. For 
tiiis purpose, although not shown, day letters, time 
characters, ruled lines, and the like are printed at a 
density low enough not to interfere with the displjay 
when alphabetical characters or numerals are dis- 
played. Key switch 812 is a cursor left-shift switch 
having a function, for moving a cursor position to 
the left during a character input operation. Key 
switch 814 is a cursor right-shift switch having a 
function for moving the cursor position in the direc- 
tion (right) opposite to that of switch 812. Key 
switch S|3 has a function for sequentially switching 
display modes, i.e.. a basic time display mode and 
a function menu display mode, ten-key. switch 
group 103 is used to input alphabetical ' characters, 
numerals, symbols, and the like. For example, 
when data input ten-key switch 103a is depressed 
once. "A" is input at a cursor position on. display 
section 200; when depressed twice. "B" is input; 
when depressed three times, ":" is input: and when 
depressed four times, "x" is input. Note that key 
switch SII will be described later in detail. 

Rg..lO is a block diagram showing an internal 
circuit of the electronic wristwatch of this embodi- 
ment. Refening to Rg. .10. ROM 104 is a fixed 
memory incorporating a control program and data 
for oil the entire system. ROM addr ss controller 
105 is a function block for controlling addresses of 
ROM 104 which define the flow of a program, and 
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receives output NA for specifying the next address 
Qf ROM" 104, an output from operation circuit 108. 
and an output from frequency divider 113 (to be 
described later). RAM 106 outputs data at address- 
es specified, by adcJress data outpute SU, SL. FU. 
and FL of ROM 104', and receives and stores data 
processed by operation circuit 108. Instruction de- 
coder 107 is. a fuiiction' bipdc for decoding instaic- 
tiori output ^ INS from ROM 104 and sending a 
control, signal to the respective 'function blocks. 
Operation circuit ioS 'peiiorms a logic operation 
upon reception of inputs S and F. and writes its 
output at an address on RAM 106 specified by 
outputs FU and FL from ROM i04. Latch 109 tem- 
porarily stores the content of RAM 106 at an ad- ' 
dress specified by outputs SU and SL of ROM 104. 
and supplies it to input. S of operation circuit'108 in 
synchronism with the other input F thereof. \* 

Oscillator 110 generates, a dock agnal having a ' 
constant inte.ryal. ' and timing generator III 
frequency-divides the clock signal to a predeltQr- 
mined frequency, and. generates a timing signal for 
time-serially, controlling the respeic^tive function" 
blocks.. Key input section il2 is a function block for 
supplying a signal for instructing various process- 
ing . operations to-,the system; and includes key 
switches SII to. Si4 and ten-key switch group 103 for 
inputting data, as shown in Rg. 9. Frequency di- 
vider 113 is a counter for frequency dividing an 
output from oscillator 110, and produces a clock 
signal having a constant interval. The" clock signal 
is .used for timepiece processing, as will be de- 
scribed later. 

Display section ' 200 is a function block for 
displaying processed data through display buffer 
lOSa, and is the same as. that shown in Rg.^9. 
Buzzer 114 is a function block for generating an 
alarm sound based on data sent through a bus line.' 
Bus conti-ol gates Al. A2. BI, B2, CI to C4, Dl. and 
D2 control data flow in bus lines based on an 
output signal from instruction diecoder 107. 

Hg. II shows the main internal anrangement of 
the memory region of RAM 106. Referring to Fig. 11, 
' time register 115 stores current date data (year, 
month, day, and the like) and time data (hours, 
minutes, seconds, and the like). 

Data register 116 conriprises register 118a t-ir 
storing a \zrge number of telephone numbers, n • 
ister llSb for storing schedule data, register Ii6c / 
storing regular memo data, and the like. 

Operation register 117 js used for temporary 
storage during operation processing. 

Alarm time register 118 stores alarin time data 

Mode flag M stbr s a value varying from 0 to 4 
corresponding to various display modes (basic time 
display nriode, menu 1 display mode, menu 2 dis- 
play mode, menu 3 display mode, and menu 4 
display mode). Reference symbols L. N. R, S. and 



T denote flags which are used in, e.g., a s lective 
display mod (to be described later) and store 
values corresponding to modes. Reference symbol 
DD denotes a register for storing date data; EE. a 

5 register for storing day data. i.e.. values varying 
from 0 to 6 corresponding to Sunday to Saturday;- 
and P.* an address pointer for date data. • * 

Rgs. 12 and 13 show various display states of 
display section 200 and values of the respective ' 

70 flags based on the operation of key switches SII to 
S14' and ten-key switch group 103 for inputting data. 
The' display operation of tiiis embodiment will be 
briefly described with reference to Rgs. 12 and 13. 
Referring to Rg. 12, in the basic time display 

75 ' mode (M = 0) for displaying a normal time; each 
time* key switch SI3 iis operated, the display mode 
is switched sequentially to* the menu I display 
mode (M = I), tiie menu 2 display mode (M = 2). 
the menu 3 display mode (M = 3). and nnenu 4 

20 display mode (M = 4), arid then retijms to the 
basic time display mode (M = 6). 

' In the menu ' I display ■ mode (M = I), 
"telephone number memo 'mode" (1 TEL). ' 
schedule memo mode" (2 SCHED), and "regular 

25 " memo mode" (3 MEMO) are' displayed in upper, 
middle, and lower rows of 'display section 2100. 
When the corresponding one of data input switches 
"1". "2", and "3" of ten-key switch group 103 is 
'depressed, a memo mode corresponding to the 

30 selected number is selected. In tiie memo 2 dis- 
play mode (M = 2), "calender mode" (4 GAL), 
"alann mode" (5 ALARM); and "set mode" (6 
SET) are similarly displayed, and a desired mode 
can be_ selected by operating one of switcheis "4". 

35' "5*, and "6" of ten-key switch group 103. in the 
menu 3 display mode (M = 3). "data capacity 
mode" (CAPACITY), "used capacity mode" (1 
USED), and "left capacity mode" (2 LEFT) are 
displayed and one is selected and displayed by 

40 using on& of switches "I" and "2" of switch group ' 
103. In the menu 4 display mode (M ^ 4), a display 
contrast (CONTRAST) of display section 200 can 
be adjusted; 

In the menu 1 display mode (M = I), when the 

45 ~ "2" key is depressed, the schedule memo (2* 
SCHED) is selected, and items, i.e.. "data search" 
(I SEARCH). ;'data'edit" (2 EDIT), and "data input" 
(3 INPUT) are displayed. In this stats when the *!" 
key is depressed, "I" is set in flag " in RAM 106; 

50 and a date search mode (SEAR DATE?) is" 
displayed and data input is eQii^sted. When 
search date data is input, schedule data corre-' 
spending to the input date data, e.g., "7-23 P3:30 
PLANNING MEETING AT ROOM 102". is dis- 
ss played. When the "2" k y is deprer d. "I" is set 
in flag S. and an edit mod .(EDiT DATE?) is 
displayed and data input is reques*. ± When date 
data to be edited is input for the flair^ing portion. • 
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sch dule data corresponding to the input date data 

Is read out. thus allowing editing. When the "3" 

key is depressed, "I" is set in flag T and a data 

input mode (DATE?) is displayed. Thus, new data - 

(in this embodiment "9-12 AIO:00 MEETING AT , s , 

RECEPTION ROOM") can be input. 

When the ten keys are sequentially operated , 
from the menu I display mode, a desired display 
mode, can be reached. When the "I" or "3" key is . 
depressed in the menu I display mode, telephone . io 
number data or memo data can be displayed by 
sequentially operating the ten keys in the same.- 
manner as described above. 

In the menu 2 display mode (M = 2), when the 
-4". "5", or "6" key is depressed, a calculation , 75 
mode, an alarm mode (setting of alarm time data). . 
and a secret code setting mode can be switched, , 
.Switch Sn ls,a switch for. restoring the imnie; 
dtately preceding display mode. For example, 
when switch Sll is depressed once In the "8 = 2",, so 
display mode, the mode returns to the "R = r. dis- . . 
play mode, and when switch Sll is .further de^ 
pressed, it returns to the "N = r display mode. In 
the. "8^2" and '•T = 2" display modesi when., 
switch Sll is operated, .the mode returns to the 25 
"S-r and "T = l'' display modes, respectively. In ^ 
these modes, the mode retums to the "N = r dis-r . 
play mode upon operation of switch Sll. 

In this manner, switch Sll is predetermined as a. - 
switch for restoring the previous display mode,"! 30 
resulting in high operability. 

In the basic time display mode (M = 0), - 
schedule data for today/tomonrow and this 
week/next week can be easily displayed using ten-/ 
key switch group 103. as shown in Rg. 13. For - as , 
schedule data for today, as soon as the "I" key is 
depressed, and released, each today's data in -. 
schedule register 116b is automatically switched arid 
displayed for every 2 seconds. Display section 200 
displays date data, start and end time data (hour. 4p 
minute) in its upper row, and a message up to 16 
characters consisting of alphabetical characters, 
numerals, and symbols in its middle and lower 
rows. At this time, when a specific today's, data Is " 
to be. checked closely, data' is continuously dis- 45, 
played while the "1" key is continuously depressed." 
When "the "I" key is released/ subsequent data is 
automatically switched and displayed. After the last 
schedule tiata is displayed, the display mode re- 
tums to the basic time display mode. When this so. 
mode is to be interrupted and canceled, the .display 
mode can be returned to the basic time display 
mode (M * = 0) by d pressing switch 813. For 
setting data as secret data, dat data, start time 
data, and 4he like ar displayed. How ver. message S5 
memo data is not displayed, and "SECRET" is 
simply displayed. Schedule data for tomorrow in - 
schedule register II6b can be automatically 



switched and displayed for every 2 seconds as 
soon as a " = " key is depr ssed and rel ased. The 
display states on display section 200 and the op- 
eration of cancel switch S13 are the same as those 
for displaying toda/s data. 

Next, when switch ''REV" is depressed, "THIS 
WEEK" is first, displayed on display section 200 
and. after the lapse of 1 to 2 seconds, schedule 
data for this week in schedule register 116b is 
automatically displayed in the form of a table. This 
table displays schedule data set for a week. in units 
of 15 minutes (12 hours for each day). On display 
section 200, schedule data for a week is displayed 
using ea;ch row for one day by means of marks in 
units of 15 minutes (one dot), arid the total length of 
the marks indicates a schedule dura^on. The form 
of this table display is the same as that of sub 
matrix display section 102 shown in Fig. 2. When - 
schedule data ts set to' fall outside a display range 
(before 8:00 AM or after 8:00 PM), corresponding 
columns at two ends indicated by reference nu- 
merals 200b and 2p0c are illurninated. When dif- 
ferent schedule data are set within an identical time 
range, they are disjDlayed . by their sum (OR) data. ' 
Since marks . are, displayed in units of 15 minutes, 
any remainder otitained by dividing time datai by 15 ] 
minutes is rounded off for a start time and is 
rounded up for an end time on the table display. 
For example, when tine start time is 2:12, it is 
rounded off and is displayed as "2:00". When the 
end time is 2:48, it is rounded up and is displayed 
as "3:00". More specifically, one displayed seg- 
ment indicates any of 00' to 14*. 15' to 29\ 30' to 
44', and 45' to 59' for the start time, and indicates 
any of 01' to 15', 16' to 30'. 31' to 45', arid 46' to 00' 
for the end time. The table display is provided 
while switch "REV" is continuously turned on, ahd " 
when the switch is tijmed off, it is returned to the 
basic timia display mode (M = 0). 

Next, when switch "FWD" is depressed. 
"NEXT WEEK" is first displayed on display section 
200 and, after the lapse of I to 2 seconds, schedule 
data for the next week iri schedule register Il6b is 
automatically displayed iri the form of a table. The 
display states of display section 200 and tiie op- 
eration of switch FWD are the sarne as those for 
displaying data for this week^ . 

The detailed processinig operation for enabling 
the above-mentioned display will be describied' with 
reference to Figs. 14 to 16. 

Rg. !4 is a general flow chart showing entire 
processing of tills emtx)diment. Refening to Fig. 14. 
as long as there is no. key input proc ssing from a 
HALT state in st p al. tinn piece processing in step 
a2, alarm processing in step a3Jf necessary, and 
.display proc ssirig in step a4 are execut d at pre- 
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determined time intervals. When aiiy key switch is 
operated to. instruct key input processing, key input' 
processing in step a5 .and display processing in ' 
step a6 are, executed. 

Rgs. j5, and 16 are detailed flow charts of the 
key input .processing (step a5 in Rg. 14). It is 
checked in step bl if the "I" key is operated. If YES 
in step bl. it is checked in step b2 if "0" is set in 
flag M. i.e., if the basic time display mode is set If 
NO in step b2. other "I" key processing - 
(processing in other menu display modes) Is ex- 
ecuted in step b3. if YES in step b2. cuireht date 
data in time register 115 is transfen-ed to date regis- 
ter DD, and is then compared vyitfi^ date data in a 
memory , address specified by address pointer P. ^ 
When , a coincidence therebetween is found, - 
schedule data in the memory ajddress specified by 
address pointer P Is displayed in step b6. this - 
schedule display processing (step b6) is perfdmied 
by sending display data to display buffer 200a., If it 
is detected in step b5 that data in date register DD 
dOjBS..not coincide with that specified by address 
pointer P. address pointer P is incremented by 1 in' 
step b7. It is checked in step bS if data in date 
register DD is larger than. that in a memory address 
specified by incremented' address pointer P. If NO. 
in step b8, the flow returns to step b5, However, if 
YESJn step bS. the cunrent time is displayed in 
step b9 and processing ends^ After the schedule 
display processing (step b6). when two seconds . 
have passed in step blO. the flow returns to step 
b7, and the same proces^ng is repeated. More 
specificaiiy. when there is nriore than one schedule 
data for a current date, tiiese data are sequentially 
displayed each for two seconds. In the' schedule 
display^ processing (step b6). when secret data is 
present its nriemo data is not displayed. _ , 

Next, if . NO In step bl, i.e., if the "1" key is not 
operated, it is checked in step bll if the " = " key is 
operated. If YES' in step bll, it is checked in step 
bl2 if "0" is set in flag M. If NO in step bl2, other" 
" = " key processing is performed in step bI3. If 
YES in step bl2, current date data is incremented 
by .pne (tomorrow's date), and is stored in date 
register DD, and it is then checked in step bI5 if 
data in register DD is equal' to date data in a 
me^mory address specified by address pointer* " 
Thereafter, the sarrie processing, as in steps b6- 
b8. and blO for displaying today's schedule, da: 
perfomrted .for. schedule display processing in : 
bl6, processing in „step bl7 for incrementing 
dress pointer P by one, comparison processinc i 
step bI8 of date r gister DD and address point r 
and 2-sec comparison processing in st p bl9. ^*r; 
sp cifically, when there is mor than 'one ton-ior- 
row's schedule data,~ these data are displayed each 
for two seconds. 



Next if NO. in step bll, i.e.. if the " = " key' is 
not operated, it is checked in step b20 if switch 
"REV" Is operated. If YES In' step b20. it is 
checked in step b21 if "0" is set in flag M. If NO in 

5 step b21. other "REV" key processing is perfomned ' 
in step b22. However, If YES in step b2!, the value 
of the current day register is subtracted from cur- 
rent date data and the difference is stored in date 
register DD. More specifically, since Sunday cor- 

10 responds to "C* and Saturday con-esponds to "6". 
when day data is subtracted from date data, date 
data* on Sunday of this week- can be obtained. In 
step b24. address pointer P is set to be "0". Next, 
it is checked in step b26 if data in date register DD 

75 is equal to that (PD) in a memory address specified 
by Address pointer P. If YES in step b26, table 
display processing for schedule data in a memory 
addr^s specified by address 'pointer P is per^ 
formed in step bl7, and address pointer P Is Incre- 

20 mented by I in step b28. HoWever, if NO in step 
b25, the flow advances directly to step b28. It is 
checked in step b29 if data in register DD is 
smaller than data (PD) in a memory address speci- 
fied by incremented address pointer P. If NO in 

25 ' step b29, the flow returns to step b26. However; "if 
YES in step b29, the value of register DD is incre- 
mented by i in step b3Q. Then, it is checked in 
step t33l if the difference obtained by subtracting 
the value of counter EE storing date data on Sun- 

30 " day^from j3ate data (PD) in a memory address 
specified by address pointer P is arger than 7. If 
YES in step b3l. the flow ends; However, if NO in 
step b31. the flow returns to step b2:6. In this 
manner, in the above processing! schedule data 

35' from Sunday to Saturday for a week (this week) 
including a current date is displayed in ine form of 
a table. ' . . 

Next if NO in step b20, i.e., if switch "REV" is 
not operated, it is checked in step b33 if switch 

40 "FWD" is operated. If YES* in step b33. it iis 
checked in step b34 if "0" is set in fiag M. If NO in 
step b34, other key processing is Derfbrmed in 
step b35. However, If YES in step t>3-. current date 
data is added to f and current day data is sub- 

45 tracted from the sum data (i.e., date' oh next Sun- 
day), and the resultant difference is stored in 
register EE and dale register Dr. ^reafter. the' 
same processing as for displaytr .'hedule data 
for this week Is performed.' Mc- oecificjaliy, ' - 

50 schedule data'from Sunday to' Sa} . / of the next 
week is displayed in the form of ■: Ae, Note that 
if NO in step b33, i.e., if swii ^EV" is not 
operated, other key proc ssinc performed in 
step b37. 

55 
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In this manner, in the embodiment shown in 
Rgs. 9 to 16. detailed schedule data for today and . 
tomorrow can be known using "1" and " = " keys, 
as well as schedule data for this week and the next 
week using "REV" and "FWD" keys. 5 

Note that in the embodiments shown in Rgs. .1 
to 8 and Figs. 9 to 16. schedule ciata for a weeK |s . 
optically displayed on a liquid-crystal display de-. . 
vice. However, the data can be printed out on,^ 
paper sheets and;the like using, e.g., a printer. In; ^ io 
this case, date, time,, and ruled line formats are 
prestored in. e.g., a ROM. and can be printed out . , 
at the same tinne when schedule data is printed. 

In the above embodiments, a case has been; 
exemplified wherein the present invention is ap- 75 
plied to an electronic wristwatch. However, the ap- \ 
^paratus of the present invention can be incorpp-^^ 
rated in other electronic equipment, e.g., pompk^t,'.. ,^ 
portable electronic equipment, such as a cpmpaqt * , 
electronic calculator. jC card, arid the like, and ^.^.^ 20 
be a special-purpose machine for displaying ,f. ^. 
schedule data. , \.' .'^.V„ 

Claims 25 

I,, An electronic schedule display apparatus',,.^ 
characterized by comprising: VI 

keyjnput means (17) for inputting schedule data, . ' 
the schedule data input by said key input means .-^^ 
(17) consisting of day data corresponding to datb : , ^ 
data, start time data, end., time data, and content . 
data of a scheduled event, 

. ^ 3S 

schedule data storage means (13) for storing the - 
schedule data input by said key input means (17); 

a matrix display device (2) including a large num- . 
ber of optical matrix display elements arranged to 40 
correspond ,to a matrix table of days and times, 
one optical matrix display element of said matrix 
display, device (2) corresponding to several min- 
utes, and one hour being constituted by the display 
elements smaller in riumber than 60; and 45 

schedule Jime display control means (11-15) for driv- ' 
ing the display elements of the large number of 
optical matrix display elements of said matrix dis- 
play device (2) between one. corresponding to the * so 
start time, data of the schedule data stored in said 7 
schedule data storage nneans (13) and one cor- 
responding to the end time data of the schedule 
data. 
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^2. . An apparatus according to claim I, character- 
ized in that said key input means comprises (17) an 
input section for inputting a numeral or a character 
written with a finger, and recognition means for 
recognizing the finger-written numeral^ or character. ' 

3. . An apparatus according to claim I, character- 
ized in that said key input means (17) comprises 
start time input means for inputting the start; time 
data of the schedule data, arid end time setting 
means for setting the end time data by correcting 
the start time' data. 

4. An' apparatus according .to claim 3, char- 
acterized in that said end time setting means in- 
cludes a touch key. 

.5.' Ah* apparatus according to claim 3. char- 
acterized in that said end time setting means in- ' 
cludjBS a plurality of linearly anranged touch keys, 
and wiieri the toufch keys are touched with a finger.; 
a settiiig operation is performed. . ' 

'4 Ah -^i!^^^ claim I, further 

chsiracterized by comfjrising: 

timepiece means (14) for counting a reference sig- 
nal to obtain time and dkte data; and 

currenf time display means for displaying current 
timjB data cbnsi^hg o)^ the tinie arid date data^ 
obtained by said .timepiece me^ 

.7. An apparatus, according to claim U character- 
ized in that said matrix display device (2) displays - 
schedule data for at least 12 hours of a day for ti^^e 
start and end tirtje data of the schedule data stored 
in said schedule data storage means. 

8. An apparatus according to clainn 7, further 
chau'acterized by comprising: 

means for displaying the start and end time data 
excluded from the 12 hburs of the schedule data 
stored in said schedule data storage means (i3)i 

9. An apparatus according to claim I, character- 
ized in that the matrix tabile of days and tirhes is 
printed. 

10. An apparatus according to claim 1, char- 
acterized in that said matrix display device is pre- 
pared 2 rows * 4 columns of the optical matrix 
display eterhents for each hour. 

11. An apparatus according to claim 1. character- 
ized in that said' matrix display device is prepared 
2 rows " a plurality of columns of the optical 
matrix display elements for each hour, the optical 
matrix display elements corresponding to the start 
and end time data being displayed: in two rows, 
and the display iements therebetween are dis- 
played in one row. . . ' 

12. An apparatus'" according to claim 1, ' . char- 
acterized in that said k y input means (17) com- 
pris s a key switch fbr inputting num ric data and 
charact r data. 



11 



21 



0 213 588 



22 



13. An apparatus according to claim L char- 
acterized in that said key input means (17) com- 
prises a switch for displaying schedule data for this 
week on said matrix display device (2). 



14. An apparatus according to claim 1. char- 
acterized in that said key input means (17) com- 
prises a switch for displaying schedule data for the 
next week on said matrix display device (2). 
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